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(54) Method of manufacturing a MOSFET 



(57) Abstract: 

Disclosed is a method of manufacturing a MOSFET. The MOSFET includes a spacer 
having variable thickness from on a sidewall of a gate of an N type transistor or a P type 
transistor so that the threshold voltage of the N type of the P type transistor may be 
properly adjusted. In addition, the effective channel length between a source region and 
a drain region to thereby preventing a punchthrough effect of the MOSFET. As a result, 
the reliability and the electrical characteristics of the MOSFET may be improved. 
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E la LHAI £ It : £ a CHI ED« STUsIU MSjAI±2| XiliggE 

10 : &SLm 712 12 : ±ftga 

14 : MOIMasSf 16 : M 

18 : XI] 2£2# 20 : ShEDfc£3 

22 : «&£aK+g2) 24, 34 : M \±M\0\MB 

28, 36 : M I^HilOlAi 30, 40 : H^E^a^o, 

32 : M 2^IH!0|A1§ Sgsf 38 : M 2±M0\M 

a l^o s ^ 27115:111- M?HX|^£12J ^|^«0il H*l- 2S£3, mt\ m S£= Pm M2HX|^E10ilAj^ Til 
SSI XhSSOl 4* 71 SOU Hfc* S0IQ. 

»£»2| S3J£^ ^OraCHI CD-EF ±AF2J M?HAI±Ei2] ^OhXJ Jl 2iH, ±Xh^g^E ^Oh 

gOO CGEI- aajxi±E12| J3£gH££E P-gfoflXIH sick 

UtilO\±= ^ PM0S MgjAl^Elfif NM0S MSHA|±E13 ^2EICH 2J£CR, 7§^| oj 
M0SFET2J ^3° h (threshold)OI Xfl^Oil 210 1 ±X1-2J °^*J" ?>=Q. 

c£*^ o.o^oj CMOS £™ 5j30ilAJ^ PM0S = &X\±E\m ' sKH(high) 1 CflOIEIM ^^Cil AtSftKH 
#71 2«?§ Se« 2\MM= Jl^ttt! PM0S M2jX|±E^ gago^ feTTfl ^T^Ot t^Q. 

CCI€M, MSjAl^Eiej ^WS^S^OI ^FSM H}Ej- MgjAl±E1°J ^^Ofl Oi 3 g 

0! C&affl, 4:^^/EE{l3 2^ *I£A| I2^E^ M^POI 2f£oW ^SCH ^AI^EiSJ °2JBy 1 
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Hkiauai srau'iifs sii'Si sums a iPiira 

#71 g-gsw s vsog mag, 

7flOIMS^§ D^3£ #71 Si-SSII 71 501 iSSUA WAI ijzmKS Sh=Dki3I|@» HI 2E2sEB§0l 
3 ASH HI l£2s5HS2h JKJIM«S!SrH@2Sg TOIMS^g tlgofe §§2K 

#7i ^5°i a saw i±fflioiAis is^m sssi-^ ssih 

#71 HI l±HI0IA1S §3*1 £¥(N Zram HI H2^i iSAI?IS 33 

HI 1SS^2J #71 7)101 eg= &«0f| HI 1±1I0|A1§ t*S^= 5§2K 

1 11330)1 HI IMDSFETM 332K 

#71 ^£2| 3 £3 0)1 HI 2±II0IA)S SSSM §2^= 3S2K 

#71 HI 2±10|A|§ #«0)l 3-^1 «J£*KI HI 2WS^m k§AI?l£ 332K 

HI 213^21 #71 711 01 MS ^ §^Ofl 2§ =?Z°i HI 1,2^iB0IAIf SSSfe 3S2K 

HI 21330)1 HI 2M0SFETM SgSfe §§! 55*^ 511 ^S^S *J-Q. 

OJoh^^ESs S£8K» B V30II Bl 5L± 27fl£2f Ma7CI±E1°l HI^^SWI CHSICH #HISI £ 
£ la LH XI E If = g ITS 0)1 [&s 2i 371IS1I- E!SAI±E12| H23SE0ID. 

ONI, #71 ttEDh±3(20)= #71 HI 2E2S(18)2| gEIAKNESfOfl 2|£h y&A» 3*1^71 SloH SS 

Oa^SE # Sfi ^ ,Alsro < 7*01^2!^ °f=2| &EJ1I 715(10)011 73^E *»*23(22) 

3 am, #71 ^32) 2130)1 tfasf jq|Sjo, a i^aioiAlg §33(24)g ag^Q.(£ lb #£) 
□S, #71 HI l^lOIAIg 133(24) #¥011 BW(26)* tjgfcj- w N133(a)§ irSAIgJCKE Ic 

£E ^#33(30)§ fJSSKM HI IMOSFETg SSSJ-Q. 

01 OH. #71 33£!2J- =§AI &E3I 715(10)2) 530)1 £#§ ¥5*§ S#5)7| SIsH Stf5F3Ss fiAl 

Etf- H^E Si&i SgAI PaS^(b)O)IA) ^^EIXI STg m j^aoiAdS §3^(24)01 Qli3 
SK7H SD.(E Id #2) 

01 tlH, P!325(b)2) ^iHIOIA) =JJ|7h Na2^(a)2| ifflOIAI $H SQ =27)1 3gaQ.(E 1e #5) 

DS, Plg^(b)2| #71 HI 1,2^BIOIA1S §3^(24, 32)g 2S*!zmra #71 7)10|M2= =«CU 2g 
^?22| HI 1,2^10|A1(36. 38)1 *JS*H^. 

01 II, #71 23*!^ SgAI 715(10)21 53011 £#§ S#S17| *|5H l#ShSSg ^A| 
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Qg, #71 PSS^(b)0il H^SE gf§§ §§M £A|§KH #71 (22)11- = H£E 

^S^(40)# mm\0\ M 2M0SFET# §g**Q. 

#7l*t ITOI NlS^(a)0ilA12J TilOIMS^r ^Oil ±M\Q\M fiQ P3S^(b)0ilA|2J TilOIMS 

^ ^Oil *J#S ±BI0|A|7F <=27{] SSS^SAI Nl PI MgjXI^EI^ gejSSTS WSSOI 
W 4= 2JD.(E If §"5) 




«TO 1. Xii ISS^HI- 731 21S^S ^blSKr SL^xll 715 #¥Oil 7ilOIM^2°ai- Xii I £3*, Xj| 2 
SS#, ^EDh±3# ^£o|^ gglK 

Til 01 MS ~g DI^HM #71 ^£^1 71501 h^KIH J)tX\ ±\^ttO\ mSUt±B.imit M 2ES#IIHgOI 
3#£|QI Xii ISS^ilHSlI- TilOiM^S^EHS^ME] TiiOIMS^M 

#7 1 253 Oil Xil I^EilOIAig ^£<5fe SgSK 

#71 M l^ffllOIAig #^0i| &&°im t*#oh£l 7H1 ias«l hi^A|7|^ SgHK 

,1 113^2] #71 TilQIMS^ ^Oil 7^1 l^lOIAig S#m= 

Xil 113^ Oil XII UCSFET# SSSfe S3 UK 

#71 ^2*i 35 3 CHI Xil 2^II0|Aig 19°|f £32K 

xii 2±niioiAig §2*!- #^chi an-^g ^#^&i m zm^m ic#Ai?i= sgnh 

XII 21S^2J £^71 Til 01 MS ^ §^Qil 2g ^£2J Xil 1 ,2^1101 AIM ^#Sfe ggih 

Xii 21 '3'^ Oil XII 2M0SFET# mgol= it^fe 21 ^3£M Sfe S± S 711 2 HI- MS!A|^Ei2| 

XI! 2^3 . 

g^tfr 2. Xil 1 %m\ SJOUi, #71 Xil N l^M 1I#£I01, Xil 21 P SM 31 

^S^M ufe S 711 2 21- M2HAI^E12J a^SJBj 

S^ff 3. X1I 1 tJ-Oil SIOiAL #71 Xil 2E3#^ ^EIAHDIE^£M ^#EICH, #71 ^EO^H^ 
^M a#S 2# ^S£M 5h= 2^ S7H21I- M£jAI±Ei2J Xil2*^. 

s^tr 4. xii i %w\ sioui, #7i x-ii iis^nh xii zns^oiiAi TiioiMs^ ±mo\M ! s 

2i aim u-MTii m&mo\ #2 gejssra £Sois ^.m ^s^m sthshi- e?hai^ 
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